In Norway, as in many countries, the national insurance system is under economic stress from demographic change impacting on the pensions versus contributions balance, and an increasing number of disability and sickness benefit claimants. The general practitioner (GP) is responsible for assessing work capacity and issuing certificates for sick leave based on an evaluation of the patient. Although many studies have analyzed certified sickness absence and predictive factors, no studies assess its variation between patients, GPs or geographical areas within a multilevel framework. Using a rich Norwegian matched patient-GP data set and employing a multilevel random intercept model, the study attempts to disentangle patient, GP and municipality-level variation in the certified sickness absence length for Norwegian workers in 2003. We find that most observed patient and GP characteristics are significantly associated with the length of sick leave (LSL) and medical diagnosis is an important observed factor explaining certified sickness durations. However, 98% of the unexplained variation in the LSL is attributed to patient factors rather than influenced by variation in GP practice or differences in municipality-level characteristics. Our findings indicate that GPs practice variation does not matter much for the patients' LSL. Our results are compatible with a high degree of patient involvement in current general practice. Based on this understanding one may infer that GPs play an advocate role for their patients in Norway, where the patients' own wishes are important when decisions are made.
Introduction
In Norway, as in many countries, the national insurance system is under economic stress from demographic change impacting on the pensions versus contributions balance, and an increasing number of disability and sickness benefit claimants. At a given working day around 6.5% (130,000 persons) of the workforce received sickness benefits from the National Insurance Scheme in 2008 (NAV, 2008) . The number of persons on sickness benefits is high in Norway compared with other countries (Bonato & Lusinyan, 2004) .
Three institutional factors may partly explain the high number of persons on sickness benefits. First, Norway has generous sickness benefits, paying 100% of the current wage for up to a year. Second, the cost to employers of having workers on sick leave is low. Third, the general practitioners' (GPs) medical assessments are seldom scrutinized or evaluated by social insurance institutions.
The Norwegian sickness system provides both cash benefits and medical benefits within the social insurance system. Employers pay cash benefits for the first 16 calendar days of sick leave, while the insurance system covers the wage loss from the 17th day up to a maximum of 52 weeks. After that period the patient is covered by a rehabilitation allowance or a disability pension. Self-certification can only be used within the first three days per spell (a total of 12 days in a 12 month period), and the employee must obtain a medical sickness certificate from a physician from the fourth day of the sickness spell. If a person works in an IA firm (firms with a special agreement with the government, in which one aim is to reduce sick leave), the self-certification is eight calendar days per spell (a total of 24 days in a 12 month period). For longer sick leaves, the employee and the employer must work out a rehabilitation plan within six weeks.
Norwegian general practice is a list-based system in which every inhabitant has the right to be in the care of a GP. GPs are allowed to have up to 2500 patients on their lists but may limit their lists below this level. The payment system (salary model) is a mix of a capitation fee and fee-for-service. The GP has a duty to prioritize inhabitants on his/her own patient list, and the GP scheme formalizes the relationship between the patient and doctor. GPs have the responsibility for planning and coordinating individualized preventive work, examination and treatment. They are also responsible for the patient's medical records, for updating medical histories and recording medicine use.
Previous studies identify that main predictive factors for the length of sick leave (LSL) are health (diagnosis), age, gender, family circumstances, economic incentives and restrictions in insurance legislation, type of work, social norms and the functioning of the labor market; see for instance, Tellnes (1989) , Alexanderson (1998) , Shiels and Gabbay (2007) . In a review of the literature, Sö derberg and Alexanderson (2003) find that, given the same patient characteristics, there are large differences between GPs regarding the LSL they certified. In addition, there is a large degree of variation in different geographical regions such as municipalities (Arrelö v, Borgquist, & Svä rdsudd, 2005; Mabeck & Kragstrup, 1993) .
Medical diagnoses related to sickness absence are seldom available; see Feeney, North, Head, Canner, and Marmot (1998) . The validity of the diagnoses can vary both because GPs do not always check what is the correct diagnosis or they want to protect the patient. The International Classification of Primary Care (ICPC) has been used to diagnose sickness absence episodes in Norway since 1992. In Norway, most sickness certificates are issued by GPs (Brage, Bentsen, Bjerkedal, Nygård, & Tellnes, 1996; Kristensen, Kelstrup, Kohlbau, & Lassen, 1993) . Studies have shown that GPs are largely homogenous in terms of sickness certification especially for main diagnostic groups (Britt, Angelis, & Harris, 1998; HofmansOkkes & Lamberts, 1996) .
GPs act as gatekeepers in the sickness benefit system in most western European countries, see for instance, Stone (1979) , Meershoek, Krumeich, and Vos (2007) , Swartling, Peterson, and Wahlströ m (2007) . GP responsibilities include assessing ability to work and issuing certificates for sick leave based on an evaluation of the patient. This means that they assess the existence of disease, decide whether the disease affects the ability to work, and weigh the pros and cons of sick leave. If sick leave is recommended, the GP must decide its duration and grade (full or part time), and measures to be taken during the absence such as treatment, rehabilitation, medication, contact with the employer, referrals and examinations (Sö derberg & Alexanderson, 2003) . The GP must then do paperwork, such as issuing a certificate stating the medical diagnosis and the duration, and recommending activities or rehabilitation measures. Sometimes more information is required, which makes the evaluation of the patient and her situation complex and time consuming.
Though many studies have analyzed certified sick leave and predictive factors, very few studies focus on the LSL within a multilevel statistical model where variation in sickness absence length are analyzed at different levels (i.e. patient/GP/municipality) (Sö derberg & Alexanderson, 2003) . To date, very little attention has been given to understanding the gatekeeping role of GPs and how much of the variation in sickness absence they can explain. Some degree of patient involvement is the rule in current general practice. To shed light on the issue using a rich administrative matched patient-GP data set, the paper aims to analyze factors explaining the variation in the length of certified sick leave and to disentangle patients, GPs and municipality sources of explained and unexplained (residual) variation in the certified sickness durations for the population of Norwegian workers.
Methods

Data and variables
This study uses a rich Norwegian administrative data set in the analysis of how individual LSL is affected by the individuals' personal characteristics, GP characteristics and municipality attributes. In the study, we merge data from the following data sources. First, information on individual sick leave, together with extensive individual background information, is taken from the FD-Trygd database in Statistics Norway (SSB). This database contains social insurance information on the entire Norwegian population. Second, data on GPs (e.g. age, gender, and patient list length) are collected from the Norwegian labor and welfare organization's (NAV's) regular GP database, where each patient is connected to one GP. Thus, by merging the two data sets we can explore extensive information on both GPs and their patients. Third, information on municipality-specific characteristics is obtained from Statistics Norway (SSB). Table 1 provides a description of all variables used in the analysis.
The study uses pseudo-anonymous patients' and GPs' information and the research project of which the study is a part, has been approved by the Regional Committee for Medical and Health Research Ethics (REK).
The sample
From the FD-Trygd database we extracted information on all employees (423,022) who started a certified sick leave episode in 2003 compensated by the National Insurance Administration (NIA). Episodes ending in 2004 are included as long as they start in 2003. After dropping individuals with missing information, our sample consists of 291,971 individuals and 353,611 sickness episodes. 243,896 individuals had one episode of sickness absence, 40,239 had two episodes, 6041 had three episodes, while 1795 individuals had more than three episodes. Each episode is treated as an independent occurrence in our empirical analysis.
Dependent variable
The length of sickness absence (LSL)
The FD-Trygd database contains all sickness absence compensated by the National Insurance Administration (NIA). In Norway, the first 16 working days of a sickness episode are compensated by the employer and sickness absence shorter than 17 days are not included in the database. The maximum duration of a sick leave episode is one year and the outcome measure in this study is the length of certified sickness absence (LSL) between 17 days and one year.
Independent variables
As seen in Table 1 , as predictors of the LSL we have considered three types of observable attributes -patient, physician and municipality.
Patient characteristics
As patients observable attributes we consider patient sociodemographic characteristics (i.e. age, gender, income, education, household size and number of children in the household). Patient work-related characteristics, namely working hours per week, experience and the industry where the patient worked are also used as control variables. Moreover, as patient-level covariates we control for diagnosis (health) using dummy variables for 16 main chapters in ICPC (sickness absence due to social problems -chapter Z in ICPC -is not permitted to use in sickness certificates in Norway). We also include the total number of sickness days in 2002 (for those days covered by the NIA) as a control variable, since this information may be used as a proxy of past health status.
Physician characteristics
Physician-level attributes include age, gender and whether or not the GP is a specialist (in general medicine or community medicine).
To control for the workload of a GP, we include the GP's list length in our model. GPs are either paid a fixed wage or through a capitation scheme. This could influence the LSLs and we include a dummy variable for this in our regression model (Aakvik & Holmås, 2006) .
Municipality characteristics
To control for observable area-level characteristics, we use municipality-level attributes as covariates. To control for municipalities' location we introduce three dummy variables considering whether patients live in a municipality that are located in large cities (e.g. Oslo, Bergen), or in urban areas or rural areas. The dummy variable for 'large cities' is used as a reference category in the regression model. We further include two municipality-level attributes -index mortality and index unemployment (see Table  1 ) as control variables.
Estimation strategy
Our statistical analysis anticipates that the patients' LSL is partly dependent on patients' attributes, physician (GP) characteristics 1 if diagnosis within ICPC-chapter ''Blood, blood forming organs, lymphatics, spleen'' (B), 0 otherwise and the administrative municipalities to which they belong. This hierarchical or nested structure in patients' LSL is modeled by separating the patient, GP and municipality sources of variation. To account for the clustering/nested effects at higher levels (i.e. individuals nested within GP and municipalities) in our modeling approach, we assume that the coefficients for all three levels are fixed but that the intercept is randomly varying (i.e. assuming a random-intercept model) (Cameron & Trivedi, 2005; RabeHesketh & Skrondal, 2008) . We may write the following multilevel/nested linear model:
where y igm represents the LSL (the dependent variable), which is related to a vector of patient-level explanatory variables X, a vector of GP characteristics Y, and a vector of municipality characteristics Z.
In this specification the overall error term v igm is decomposed intow m þ u ig þ e igm , where w m is the random error term for the mth municipality, u ig denotes the nested effect of ith individual within the gth GP and e igm is the remaining disturbance term (error term for ith patient treated by the gth GP within the mth municipality). The error terms are assumed to be iid with mean zero.
The ability to partition variance at different levels (e.g., municipality, GP and patient) is a unique feature of multilevel regression analysis. The model is useful for estimation and quantification of the relative importance of individual and higher-level effects (e.g. in our case patients nested within GPs) and for understanding patient/GP/municipality variations in the length of sick leave (Snijders & Bosker, 1999 ). In our 3-level multilevel regression analysis, where Level-1 contains 291,971 patients (in total 353,611 episodes) nested within 3709 GP at level-2, and GPs are nested within 415 municipalities at level-3. Because the dependent variable is continuous, a multilevel linear model is used.
To examine the variations in LSL explained by different levels, ideally four sequential models could be estimated. The first considers a null (empty) model of patients (level 1) nested within GP (level 2) and GP nested within municipalities (level 3) with no variables in the fixed part and only the intercepts in the random part of the model (Model I). This model is used as a baseline for comparing the size of higher levels variations (e.g. GP variations) in the patients' LSL in subsequent models. In the second model we add all the patients' characteristics in the fixed part of the model (Model II). Model III is the same as model II, but also adds GP characteristics in the fixed part of the model. Controlling for patient characteristics, this model potentially examines the effect of GP-level predictors on the patients' length of sick leave (fixed part). In the random part of the model the practice variation of the GPs certification on the length of sick leave is estimated before and after taking into account the effect of the GP-level observable characteristics. Finally, the fourth model not only includes all patient and GP-level predictors but also add municipality-level observable characteristics in the fixed part of the model. In the random part of the results, this model facilitate us to examine the extent to which municipal observable characteristics explains municipality-level differences in the patients' length of sick leave (Model IV).
To illustrate the relevance of the GP or municipality differences (variances) for understanding the patients' differences in the LSL, we calculate the intra class-correlation (ICC). The intra-class (cluster) correlation can be expressed as the proportion of the patient differences in the LSL (i.e., patient-level variance) that is at the GP or municipality-level. For example, the proportion of the patient-level variance ðs 2
Þ that is at the GP-level ðs 2 G Þ can be calculated by the general formula as ICC ¼ s 2
The closer the ICC is to 0%, the smaller proportion of the total variance is at the GP or the municipality-level, implying a low relevance of the GP or municipality factors for understanding patient disparities in the LSL.
By this strategy, in particular, we are able to quantify how much of the GP differences in the LSLs are explained by differences in the patients composition of the GP or municipality, and how much of these GP or municipality differences are explained by the GP characteristics or the municipal-level of attributes. Table 2 provides descriptive statistics for the variables used in the statistical models. We first notice that the data consist of considerably more females (215,087) than males (138,524). The average age is 42 years for both the genders. We observe that the average LSL is just over 62 days. There are only small gender differences; males have about two days longer sick leave than females. Many of the patients in our sample have not been on sick leave in 2002; therefore, the average total number of sick days in 2002 is around 19 days for our group of patients.
Results
Descriptive analysis
For all sickness episodes, more than 60% of sickness absence is within the diagnosis groups 'Musculoskeletal' and 'Psychological' problems (two main chapters in ICPC). Notice that nearly half of the males' certified sickness absence is reported due to musculoskeletal related health problems, whereas, for the same broad diagnosis group, the proportion is 40% for the females. Psychological problems are more prevalent among females than males (17% versus 15%), whereas for other broad diagnoses groups (i.e. main chapters in ICPC) no noteworthy gender difference is observed (see Table 2 ).
Regarding GP characteristics, as seen in Table 2 , the average age of the GPs is around 48 years and 72% of patients' sickness leave is certified by the male GPs. The average list length of the GPs is 1335 and around 6% of the GPs are on fixed salary. Concerning municipality attributes, roughly 58% of the patients live in municipalities located in large cities (e.g. Oslo and Bergen), 29% in other urban areas and the rest live in municipalities situated in rural areas. Average index mortality and index unemployment are found to be 5.6 and 6.1, respectively. Table 3 illustrates the average LSL per 16 main chapters in ICPC. In 10 out of the 16 main chapters, the average LSL are higher for the males than females. The highest average LSL is observed for the 'Blood' related diagnosis (86 days) and the lowest LSL is found under 'Respiratory' diagnosis (29 days). In both cases the LSLs are higher for the males than females. For the two main chapters in ICPC (i.e. 'Musculoskeletal' and 'Psychological'), the average LSL is around 66 and 76 days, respectively. There are only minor gender differences in the LSL for these diagnoses. In connection to the 'Musculoskeletal' diagnosis group the average LSL is higher for females (69 days versus 64 days), whereas for the 'Psychological' group the average LSL is higher for the males than females (79 days versus 74 days).
Analytical results
We first present the fixed-part results followed by the randompart results of the random intercept model. Note that, because of minor changes in the fixed part results based on models II and III, we do not present the results for these models in Table 4 . Instead, we discuss the model with all three-level predictors (Model IV) in the fixed part of the results. In addition to presenting the full model, we also report results for male and female patients separately.
Fixed-part results
Patient-level characteristics
The effects of the patient-level covariates on the LSL are presented in Table 4 , which shows that most of the patient-level predictors are significantly associated with the LSL at the 1% level. In particular, the results show that age is positively and significantly associated with the LSL for both genders. The effect of age is higher for males than for females. As expected, different socioeconomic variables, such as education, income, work experience, and working hours, are negatively and significantly associated with the LSL, and the effects are stronger for males than females.
Comparing patients using 'General and unspecified (A)' ICPC as the base category, we find that the LSL is significantly longer for 10 of the ICPC chapters, and significantly shorter for 5 of the ICPC categories (i.e. 'Digestive (D)', 'Eye (E)', 'Respiratory (R)', 'Skin (S)' and 'Urology'), see Table 4 for more details. Relative to a patient working in manufacturing industry, LSLs are significantly longer for patients working in agriculture, construction, wholesale and retail or financial sectors. 
Physician-level attributes
As seen in Table 4 , only few of the GP-level attributes are significantly associated with the patients' LSL. A fixed-salary GP with a longer list length issues shorter LSL certificates than their counterpart. It is interesting to note that male GPs certify shorter LSLs for male patients, on average more than one day shorter than for their female counterparts. No significant difference in the LSL is observed for the female patients when the sick leave certificate is issued by a male physician. Older GPs seem to issue longer (shorter) LSL for the males (females) and GPs with specialization (in general medicine or community medicine) seem to issue longer LSL than GP with no specialization for both male and female patients; however, none of these associations are found to be significantly different from zero.
Municipality-level characteristics
None of the municipality-level attributes are significantly associated with patients' LSL. In comparison with a municipality located in a large city, a female patient's LSL is significantly around three days shorter if she lives in a municipality located in rural area; however, this municipality characteristic is not significantly associated with the male patients' LSL. Municipality-level 'index mortality' seems positively and significantly related with male patients' LSL but insignificantly related with the females' LSL.
Random-part results
To what extent is GP practice variation or municipality variation important for the patients' LSL? Table 5 describes the random part of the results which gives us indications of this question. The null model with no predictors/variables (Model-I) shows a significant variation in the LSL between GPs ðs 2 G ¼ 36:58Þ and municipalities ðs 2 M ¼ 57:01Þ for all patients. After controlling for patients' observable attributes (model-II), an insignificant decrease in the variation between GPs ðs 2 G ¼ 35:4Þ is observed, and the variation also decreases at the municipality and patient-level. After accounting for the patients' and GPs' characteristics (model-III), the variation between GPs and municipalities further decreases slightly. Finally, after controlling for patients', physicians' and municipality observable attributes (Table 5 , model-IV), betweenphysicians variation reduced negligibly ðs 2 G ¼ 35:2Þ and betweenmunicipality variation is found to be almost constant ðs 2 M ¼ 48:2Þ, although the variability is still significant. Similar findings regarding changes in the variations from model to model are also observed for the males and females.
To quantify the importance of variation in GP practice on patients' LSL, intra-class (cluster) correlation (ICC) statistics can be used. In the random part of our results (in the null model), the ICC is 0.61% (Model I) for the GP level and 0.95% at the municipality level. After including patients' and GPs' socio-demographic predictors and municipality-level observable characteristics (Model IV) the ICC is found to be almost constant for the GP level (0.62%) and it is slightly decreased at the municipality level (0.85%). This result suggests that variation in the patients' LSL is mainly affected by patient individual attributes (more than 98%) rather than influenced by the GP-level residual variation or differences in the municipality-level characteristics where they live.
Discussion
Although many studies have analyzed certified sick leave and predictive factors, there is still little known about the factors explaining the variation in the length of certified sick leave and the relative contributions to the variation from patient, GP or geographical area where they live. This paper is one of the first that uses merged administrative data on patients and GPs to analyze how observed and unobserved factors influence the duration of LSL. Our multilevel linear random intercept model allows us to disentangle patient, GP and municipality sources of variation in LSL for the Norwegian population of workers in 2003.
We find that few of the observed GP characteristics (list length, wage scheme) contribute significantly to the variation in length of LSL. Patient factors contribute to a much larger extent than GP or municipality factors. Our results also show that more than 98% of the residual variation in the length of sickness absenteeism is attributed to patient factors rather than influences of random variation in GP practice or differences in municipality-level characteristics. Our results indicate that differences across patients certified in different practices are not as important as characteristics shared by the total group of patients itself, both in terms of observed and unobserved differences.
Previous studies report that GPs face many dilemmas in deciding the LSL (Englund & Svä rdsudd, 2000; Hussey, Hoddinott, Wilson, Dowell, & Barbour, 2004; Timpka, Hensing, & Alexanderson, 1995) , and there are sometimes conflicting interests between the patient and the GP. In particular, Englund and Svä rdsudd (2000) find that even in cases where the GP would not recommend sick leave, a certificate is issued in 87% of cases, and concluds that patients appear to have a strong influence on sick leave practice. Tellnes, Sandvik, and Moum (1990) , however, reports a large variation between doctors.
Not only due to differences in the statistical approaches used in earlier studies, but also due to differences in the data, particularly differences in the construction of the dependent variable (i.e. the sickness absenteeism variable), for instance, duration/length versus prevalence of sickness absence, short versus long term sickness absence, single episode or all episodes, specific diagnosis or all diagnosis, etc, makes it difficult to compare the findings in the literature. Having in mind these complications, nevertheless, it may be useful to compare some of our findings (fixed-part results) with other studies.
The influence of GP gender on the issuing of sickness certificates has also been discussed earlier in the literature (Sö derberg & Alexanderson, 2003) . The studies report different findings and no indicative conclusion has been found on the differential practice of male and female GPs. In the regression model, we find that male GPs certify a significantly lower LSL for male patients: on average more than one day shorter than their female counterparts. However, no significant difference in LSL is found for female patients, whether the sick leave certificate is issued by a male or female GP. Shiels and Gabbay (2006) find that sickness certification of male patients by male GPs are associated with increase prevalence of sickness certification in the intermediate sickness absence period (6-28 weeks). The authors, however, find no such significant association for longer sickness absence (28 weeks or more). In a previous comparative study, Tellnes et al. (1990) found that older physicians issued certificates of longer durations. Although descriptive statistics confirms this result in our study (not shown here), we do not find any significant influence of GPs age on LSL in the regression model reported in Table 4 . Existing studies on GP practice variation use simple statistical analyses and there is no study that disentangles patient, GP and municipality sources of variation in the LSL in a multilevel framework. Hence, it is not possible to compare our random-part results with other studies. Nevertheless, using a much simpler model, Shiels and Gabbay (2006) find that GP effects were much smaller than anticipated, which is in line with our results. It is also hypothesized that GP practice variation in sick leaves may be influenced by area or structural-level factors (Sö derberg & Alexanderson, 2003) . Using a simple statistical analysis, Arrelö v et al. (2005) find a large variation of the length of the sick-leave certificates and sick-leave episodes between counties and between communities in Sweden. However, using a multilevel framework, we find a negligible (less than 1%) unexplained practice variation in the length of sickness absenteeism at the municipality level. Our finding is also supported by other studies that use Scandinavian data to assess the importance of area variations for other health measures. In particular, using a multilevel method, Islam et al. (2006) conclude that the variation in health status is mainly affected by individual factors (more than 98%) rather than municipality characteristics in Sweden.
While we believe our analysis offers many advantages compared with many other studies, our study is not without limitations. Using a large Norwegian register database we have investigated a wide range of patient and GP attributes potentially associated with LSL. However, this study uses a cross-sectional method and hence is limited in terms of the potential to establish causal relationships. Our study used medical diagnoses based on a common classification system, ICPC. Question could be raised about the validity of GP diagnoses as one could suspect that GPs may intentionally state incorrect diagnosis from convenience or to protect the patient. However, ICPC is a well known classification system in Norway, and is used since 1992. In particular, Britt et al. (1998) show that GPs to a large degree use the same ICPC diagnoses when presented to identical medical cases. GPs use of medical diagnoses on sickness certificates may not always be correct. However, no clear financial incentives should induce GPs to misclassify diagnoses. Bratberg, Gjesdal, and Maeland (2009) conclude that the diagnostic skills and integrity of GPs are acceptable in Norway, at least for musculoskeletal impairments.
The implications of sickness certificates issued by non-GPs could be another concern. Brage and Kann (2006) have studied the variation in GP practice in Norway in 2003. They find that 79% of all sick leave certificates of more than 16 days are issued by the patients own GP. We do not know how many patients are certified by another physician than their own GP. This might weaken the link between GP characteristics and the length of sick leave in our analysis. Residential mobility and the length of time that the patient is treated by the same GP is not observed in our data. Clustering of GP practices in the same municipality could also be a concern (Islam et al., 2006) . We do not adjust for potential omitted variables in our analyses.
Another concern could be that the low variance between GPs found in our models underestimates the true variance of the association between patients' characteristics, so the LSL is not constant across GPs. To allow the effect of patient-level covariates to vary across GPs, we could permit the slope of the patient-level variables to vary at the GP level. We have tried to estimate a random-coefficient model for different patient-level covariates (e.g. age, education and income); however, these models do not converge and we leave further exploration of this issue for future work. We have also estimated a four-level model allowing for multiple spells within individuals. The results do not change much compared to a three-level model.
Conclusions
Medical diagnosis is an important observed factor explaining certified LSL, and this feature is an intrinsic part of the GPs' role as gatekeepers. The GP is expected to act as a rationing agent on behalf of society and to adhere to national guidelines for prescriptions and referrals. At the same time the powers and rights of patients and the public have been strengthened through several organizational and legal reforms that encourage doctors to share decisions with patients. Previous studies have recognized that the gatekeeping role of GPs seems to be weak compared with the role of being a patient advocate (Berg, Horstman, Plass, & van Heusden, 2000; Ford, 1998; Hussey et al., 2004) and many GPs want to relinquish their gatekeeping role (Hussey et al., 2004) .
We find that 98% of the residual variation in the length of sickness absenteeism is attributed to individual factors rather than influenced by variation in GP practice or differences in municipality-level characteristics. Low variation across GPs may be understood by the fact that GPs play an advocate role for their patients in Norway, where patient involvement is strong. Based on our findings, one may infer that the gatekeeping role of Norwegian GPs is probably weak compared with their advocate role, although GPs are reasonably consistent in the way they certify patients. Patients appear to have a strong influence on sick leave practice. The immediate policy implications of our findings is that to reduce sickness absenteeism in Norway focus should be on the patients' health (diagnosis) and incentives that may influence the length of sickness absence. The GPs' gatekeeping role and its implication on the length of sickness absence should be evaluated further by social insurance institutions. 
